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AIRS captures UTLS ozone
events
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Filled dots are TES observations AIRS-TES relative difference

T -
548 mb ]

- - —_— - —_— +—
2005_ _ 274mb_§
E i E

= III‘II ' =
2005— i e . N 122mb_§

(AIRS - TES) / TES (%)

w
s S
=}

3 3
8 3

o

LN
o
@

-2 0 2
Latitude (°N)

AIRS TES AIRS in qualitative agreement with
(filled dots) TES in ozone regions > 100ppb.

_:“
100 ™ 300 “ ™ 600
Oz vmr (pptv) 2



Simplified AIRS retrieval of ozone
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How much is AIRS getting its skill in ozone from
regression?
...biases are similar to ECMWF.

Relative differences of AIRS & ECMWF vs ozonesondes
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Like ECMWEF, AIRS is too high in troposphere and too low in
stratosphere; column OK.




How does channel selection and
damping affect the retrieval?
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Decreasing damping worsens results in
upper trop/lower strat with current channel selection
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If results worse with decreased damping,
let’s give the retrieval more information

O3, CO, and H,O0 line strengths, frequencies and O retrieval channels
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Adding channels at current
damping doesn’t change anything.
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Adding channels and decreasing damping
gives mixed results

I | | [ [ 1 [ I 1 [ [ [ [ [ [ [ [ |
iy Gém?mi L 37 ARG obs. | [ 7 ARSobs | [ L BARS ot [ F?é‘i?ﬁg?é‘:;
of on 19 sondes on 17 sondes ] | on2sondes] [ + on 16 sondes] [ = on 7 sondes ]

10 |- 4 F 4 F 4 F -

\T Less T \‘2 1 _J_

Average Popemens o b LT AP T
. and more L\ ! i 8
J [ channels | 1L \ '
il R s} 1L I |1
AIRS - Sonde L) I il
£ 61 A 4 F = 4 F
Sonde e 1+ |1 Better 1 _‘V.T/orse 10
g 100 JF JLC ' J¢C
Error bars are std. dev. 7]
. Current ) s
Pressures offset for clarity | damping & ] Il Better g |
Better current Betf ,\;
s+ . channels _ L7 1r
1000 | | ||\|' l o s i T e - |‘--|E__|||‘-

050005101520 -050005101520 -050005101520 -050005101520 -050005101520
(AIRS - sonde) / sonde

—— ogwt = 0.5 (default) - - - ogwt = 5/more lines

Point: there’s some tradespace with decreased damping and additional channels. °



Let’s look at the radiances and their

uncertainties...
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We need reliable errors in
cloud-cleared radiances!

If x >> 1, bad fits or underestimating noise

Goodness of fit diagnostic X = /= If % << 1, fitting noise or overestimating noise

Cloud-cleared radiance error
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Overly high error in cloud-cleared spectral radiance helps drive over-constraint of retrieval. 11
Overly low errors help drive an under-constraint.



Systematic biases in radiance
uncertainties?

v VS mean BT error in ozone channels
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The biggest problem with ozone may not be in the regression or

the physical retrieval, but in the cloud-clearing. r



Summary
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Work in progress. Note that for the moment I’'m not taking
into account trapezoids, biases in the spectroscopy, eftc. 13



Thanks for your time!

Retrieval Damping Squad




Surface Temperature
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Temperature Profile
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v VS Brightness Temperature Error
Optimal Estimation Retrieval
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